Three-dimensional (3D) modelling has an increasing number of applications in different fields as it eases the understanding and enhances the representation of complex 3D structures and objects (Murakawa et al., 2006) . Within biological sciences, several tools and techniques have been used to build 3D representations of organisms, e.g., serial images acquired from transmission electron microscopy (TEM), confocal laser scanning microscopy (CSLM), scanning electron microscopy (SEM), digital single-lens reflex camera (DSLR), μ-CT or light microscopy (LM) reconstructions (Hall, 1995; Bumbarger et al., 2006 Bumbarger et al., , 2009 Beutel et al., 2008; Ragsdale et al., 2008 Ragsdale et al., , 2009 Ragsdale et al., , 2011 Apolonio Silva De Oliveira et al., 2012; Wipfler et al., 2012; Handschuh et al., 2013; Nguyen et al., 2014) . However, these techniques require multiple focal plane images, different objective angles, or rotation of the specimen. Furthermore, these techniques are not only time-consuming but often difficult for nematodes given their minute size and high transparency.
Here we propose a relatively simple time-saving method using Autodesk ® Maya ® , a software widely used in animation and industrial design (Derakhshani, 2012) . With this method a 3D model can be created based only on the combination of LM and SEM images; LM serves as a reference for the modelling and the position of internal structures and SEM images are incorporated as a reference for general body shape and surface details. The presented method uses the default tools of the program and this program is freely available for 3 years for students and educators (http://www.autodesk.com/ education/free-software/maya).
In the first step of this method, a SEM image is imported as reference for the exterior (View > Image Plane > Select reference image) (Fig. 1A) , then a line is drawn along the body contour (Creat > CV Curve Tool) (Fig. 1B) . A 3D image is created by rotating the created outline around a central axis (Surface > Revolve, output as polygons) (Fig. 1C, D) . This image is modified using the 'Attribute editor', by adjusting the 'V' and 'U' values to increase or decrease the number of lines in the same axis (Fig. 1D, F) , allowing a more detailed reconstruction. After shaping the basic design, a more realistic view is achieved by adding details provided by additional SEM images using the appropriate program tools (e.g., Move/Scale/Rotate). Internal structures are reconstructed based on imported LM images that work as reference (Fig. 1E) . Structures are created following the outline (Fig. 1E1) or by importing and modifying default polygons that resemble the structures, via the program tools (Fig. 1E2) . For an optimal combination of both reconstructions, the structures and the 3D representation of the body need to be set to the same scale. As an example, a representative mononchid head is presented in Figure 2 (A-E); such image files can be rotated and observed in the program from any angle.
From the final 3D reconstruction an anaglyph image (a stereoscopic 3D effect) can be easily created by Fig. 1 . Schematic representation of the process to create a 3D model of nematode structures using Autodesk ® Maya ® . Scanning electron microscopy (SEM) images (A) provide the base for the surface structure and the construction of the body shape; Light microscopy (LM) images (E) provide information on constructing and designing the inner structures; A border line (B, E1) is used as a guide to create a 3D object after revolving (C, D); polygons (E2) can be added and modified to resemble inner and outer structures to obtain a better representation; the final object (F) can be edited as needed.
combining two separate views of the same object in a slightly-tilted position (Fig. 2F) . Here, the red colour channel is suppressed in one of the views and the green and blue channels in the other. When both images are merged only the cyan and red channels are visible to the eye, and a stereoscopic 3D effect is achieved with 3D red-cyan glasses. Such a composition can be made in on-line websites or in an image editing program within a few minutes. The prepared 3D model can be also exported as an '.stl' file (File > Export All or File > Export Selection) in Autodesk ® Maya ® and printed on a 3D printer (Fig. 2G-K) . The executable 3D printing file, the video during printing, additional high resolution 3D images and the anaglyph file of the mononchid's head are available at http://nematodes.myspecies.info.
Although there is an inherent learning curve regardless of the modelling program (Murakawa et al., 2006) , the presented method allows the construction of a 3D model within a few days. Several other freeware options are available, e.g., Blender (https://www.blender.org). There are many discussions on the advantages and disadvantages but, in general, both programs are similar, and users can learn one within a short time if they have experience of another one. Therefore, choice depends on the user's personal preference.
Evidently, the accuracy of the final reconstruction is not comparable to 3D reconstruction of serial TEM sections or electron tomography techniques. This technique is not meant to provide a completely realistic image, but rather to present anatomical aspects in a more comprehensible way. In a scientific context, this method has already been shown to be valuable in other taxa (Klaus et al., 2003; Nguyen et al., 2014) and it can be incorporated as a complement to pictures and drawings of (new) nematode descriptions and to illustrate complex 3D structures. The wide spectrum of applications in nematological teaching includes 3D representations, with or without 3D glasses, and 3D printed models in the classroom.
